Inhibitory Control of Basolateral Amygdalar Transmission to the Prefrontal Cortex by Local Corticotrophin Type 2 Receptor.
Basolateral amygdalar (BLA) projections to the prefrontal cortex (PFC) play a key role in modulating behavioral responses to stress stimuli. Among the different neuromodulators known to impact BLA-PFC transmission, the corticotrophin releasing factor (CRF) is of particular interest because of its role in modulating anxiety and stress-associated behaviors. While CRF type 1 receptor (CRFR1) has been involved in PFC functioning, the participation of CRF type 2 receptor (CRFR2) in BLA-PFC synaptic transmission remains unclear. Immunofluorescence anatomical studies using rat PFC synaptosomes devoid of postsynaptic elements were performed in rats with intra BLA injection of biotinylated dextran amine. In vivo microdialysis and local field potential recordings were used to measure glutamate extracellular levels and changes in long-term potentiation in PFC induced by BLA stimulation in the absence or presence of CRF receptor antagonists. We found evidence for the presynaptic expression of CRFR2 protein and mRNA in PFC synaptic terminals originated from BLA. By means of microdialysis and electrophysiological recordings in combination with an intra-PFC infusion of the CRFR2 antagonist antisauvagine-30 (aSvg), we were able to determine that CRFR2 is functionally positioned to limit the strength of BLA transmission to the PFC through presynaptic inhibition of glutamate release. Our study shows for the first time that CRFR2 is expressed in BLA afferents projecting to the PFC and exerts an inhibitory control of PFC responses to BLA inputs. Thus, changes in CRFR2 signaling is likely to disrupt the functional connectivity of the BLA-PFC pathway and associated behavioral responses.